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1 

m 1 (^^^B^x y 3 y^tc^KlSSrJfi LT® 1 com 

1 wl^teft y a y|^««llgJitl^ 2 <o^f y n 
ai^ynyffifc-rsxst. 

m--ttm 1 <o^efti^y 3 >'JS«:-^tj««<o±tcm2 

^B^B@i^ y 3 yjg^j^B^ mnt. 
mmtim^ t (ci 0 , 1 o^MSi^ y 3 yig^ 

i^y3>'Mc7)je)i£m 

[000 1] 

gUjma^xmwiY-yy'Jx^ (tft) <r>mM-j}miz 

ML, r^'f-^y-7hy^xSfl8i^T'f:^rP'f 
(LCD) izm^imcox^ y^y^^mf m^oizm 

Mt^W±i::ty ■ :^yt^hCO) "^LCD^U-Mzm 

mW)mmn^j2>A.td h 9 a-* y y v y 9-}f^<nT 

^ x -f V b y ^' XML c D co^jaiBUmssco h 7 
Ml/(CRAM<0>ty-fe/H*lcom<^^#t LT 
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m\^htiiTFT\,zm Ltz^s^^s'^m^Bi^ y 3 >ffi<D 

[0002] 

SV>{iSRAMO;'<^ry-l:;K^<0t#S^^t LX\i. 
^JSfii' y 3 >'IS*»^»^rl.^A'*;l'^$-*t6TF T 

(Poly-Si TFT) A^fflV^^>ixTV^I.. LA' 

10 »c{iiaT<o2o<ot8jja*<$)S, 

[000 3] mitfOr^lSli. iX(Obi3>0X$)h, 
i^y 3>IS^^^.^fc#^E^I.;X:|fglcJ:-^T^L$;K 
ryj/-v/l-A'yT*<mmSi:LTii#. iS^»S^T 
FTSr|^-f-&tt»fi:'5:&. C:fl^l»<'3t«>tf±«Sl^ 

sst« LT mmm<r>mm.^m?:m^^^j:ini 

[0004] m2<7)^IU±, TFT^ffftfOyN'^^^S:® 

x.i>Zbiii'mX'1f)lZbX'hh, 
[0005] ±si2'0(7)^^tmt?>fzlf>\iZ. &lT<^ 

[000 6] micO^Sii. TT. ASANO. e 
t. al Extend Abstract of t 
he 1993 International Con 
ference on Solid State De 
vices and Materials, Makuh 
ari-1993, pp999-1001j iZsSM^tl 

30 x\^&:fimxh?>, z(Dmi<^im(osimizmL 
X. miff)ir&izxnt,tiiTFTmmmi:m7 
( a ) tc. m^i^ y 3 ym±mmm 7 ( b ) 
TFTmrnjimma ( a > ~ ( f ) iZTr^t, 

[000 7] miiO*Sfc*5^^Tli, t-r. 08 (a) 

iZTp-tx oiz. Si a«±(c^gjs;$ti7t s i ozm m 

TT^-f) ^•VX^'t LTS i^co^^ 1 OOnmX 

[0008] <j:{c. ms (b) t^-fjrdt. ^com^ 

40 cOS^l 3 05rfaK^b-fi..Ii:K:J;'3Jif^l OOnmCD 
SiOjjRlSltJ^SWS. 
[0009] m^^X. 08 ( c ) t^-TJ: a t' 
J: Off;* 1 0 0 n mO^^ftSx y 3yK 1 

3 2^^«-ri.. 

[0010] ^ffM. 08 (d) izifrrXolZ. N2I? 

ffi^ft'. 6 0 O-CTf NfaK^y 3 ym 3 2 SrBfflJSfa 
^1-|>^t(cJ:0^J£fii^y3>ffil3 3t^l.. ico 
f:#. Simig6r)*¥ffl±<0^^«i^y3yjg|l±, gn 
<7)ilEic« LTiiE^:firi6i(c|si LgeifeJtt^Jf oT 3 m 

50 mmMti>, ztm. i^H)&<oim^i^'jaymi)^ 
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•lo^a. 07 (b) tc^-f idfc. ^coa^H-tc^H^li 
[0011]<J?{c, 08 (e) t^1-J:3fc, il*y- 

:^*^h(nmhmizx'ov-xmmi 3 5 a)iXv^Y]y>{ 

y^«13 5bS:mts 1 0 50'Cc7)9!iK'(b(cJ:'3/» 
0Onm<O-Jr'-hffiigyil 34SrJI^«-tS. ^(0± 
IZ^ y-h««il3 6G. y-XHISl 3 6SfcJ:t/b' 
l^^ymSil 3 6Di£:A 1 ^rfflv^Tm-T-S; tfcj: 
•5^ 07 (a) tSrf J:'5^W/'L=5 0//m/l 0/z 

t.,= l 00nin<0TFT^f^1-S, 
COO 121 m2c7):fr^{±. U-LPCVD^iSrfflV^yi 

Siilffl^#KJ:l,:)^TJ)l. (/hBaftgfl!!. ¥j*3^ 
^m3 8l5l!^S1SMfika-^i«j||^^« P. 74 2 
31P-X-12 ru-LPCVDaS:MV>JtS i 

ms^^i ) . ^fc. i«om2fio:^ffitcj:o#/^ti.5^ 

mi&Tmmio (a) ~ (d) t^^-t, 

(00l3]S2c7):r&t3j:.SJ^Ji. tl'. 010 

(a) tl^-tJ: 3tl, Si (10 0) a«2 3 0±lCJ? 
»10 0nm<0iteiS{K2 3 l^itat. C^l^SlO 

(b) (c^-tJ:-3(c^N'^'--y7'-ri., 

[00 14] iJ^t. 010 (c) fc^J;^t. i^igljg 
23lt3XXmm23 0<Dmm<r>±l,Z. LPCVDffi 
5-fflV^T^^«>'yr3yffi2 3 2$:tfia-ri.. 

^ . fas{i4 9 o-c-s 0 o*ci: m$i/fxns i 2 

[0015] ^(om. 10(d) tc^-r J: 3 Si 
(1 0 0 ) »K2 3 0 $ i/- H i: LT^^i^y 3 y|g 
2 3 2^.20 iWf^cOHfflJSB^fc cfc 0 ^fe^B^bSHi- 
T, *tSftj^'J3y)l2 3 3t-tS. C:<?Dt#. S9tC 
jF-rJ:^tc, f#'^n7t#*§^x';3y)i2 3 3{i, 
h'T'*!. S i a«<7)E|6]ttt |^|;Kl6ltt$ri§-7-CfeigM 
2 3 l«oaiBtWL-CW5f:^ri6i («t^|6l) tJig*LT 

< . isj. s i 2 H6 ijxkmmiixh \.xmmi^ *J a 

rz^l,Zit^X3iSn& miAum) OL-SPE 
[00 1 6J Il3cr):^(±. ^m^2-14 34 14-^ 

i^^fBi/ynyM^J^lSIS^Hl 1 (a) ~ 

( e ) iiZJvcf. 

[00 1 71 m3io*stfcv^r<i, t-t. mi 1 

( a ) t^^J: p (c. *'5;^»K^iOitegttaS3 2 9 

[0018] mz. mil ( b ) (iTirrJ: a jf 
0. l/im0^^a®j^l)a>'^3 3 22r«l«L. Si^ 
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=!-y$:jiAtT (14 0keV. 6Xl0i6cm-J) , 

[001 9] giV^T. 01 1 (c) t^^ttiatC. 75 
OX;f 1 5 B$Sc7)SHajg^ttS t (cJ: 0 . 
'J 3 yli3 3 2 ^^Sa^ai^ 'J n yM3 3 3 i -r I. , 

1^. m<r>mmf.z{i. ijmm-^tM^nti^mi'fh. 

[0020] ^<m. 01 1 (d) (c^iofc, 
(CggliS i 'f :ty5'aAt (SOkeV, 6X1 0'« 
cm-2) . ^ffl^aM-ft-rS. ;t7)l^s «<7)ftoa5:«-3 3 3 
10 a«. $^-HttT^<gftvU3y<0**S$flS. 

[002 1 ] <J:ic. 011 ( e ) \z7r&i, o \z. itm 

V U 3yK332a$r65 O'Ct-2 0 ^mm^ 
aibtSdfcfciO. ^fe^^'J3yM333bi:t 
5, .ICOB*. ««O«fO0^B^B>-U3ya5iJ-3 3 3ai&5/ 

[002 2] m4<7):frj£{i, #BIT4-367217^ 

20 -A<7)gil|$)g|^S, 

[00 23] LPCVDatcJ;0^*Sfti^'J=iy 

Jl^ m-rS . ^fi0^c?)mfW fc LXlt S i H4 Irffl 
SttiSOsccm, JI;/j(iO. 3torr,aS 
W620'Ct1-S. 

[0024] ^(^m. A s -< ^yiiA ( 1 5 0 k e V, 
5E15ffl/cm2) SrtfoT. ^SfixU^yMS-^ 

30 -fb-ts. 

[002 5] m5(?)*SJ4, mB¥4-3 6 72 18# 

il-f. SiS«±tCSi02ilSr4 0 0 0:ty:/;^hO 
-A«^LT. -e<^±{cUx;^h^N-^-yS-je)!eL, X 
'vi-ynz x*)Si OiHt 4 000 jj-y^>^ h o-a 

[ 0 0 2 6 ] <ji:(C, LPCVDatiO^JSfax'Jny 

^\ gSS«450sccm. E^ltiO. 3torr.iaS 
40 iie20'Cfth. 

[0027] ^ffytk. As-^^y^ (1 5 0keV. 

5E15l/cm2) S:fif-DT, ^^^v'J ny^S:^^ 

[0028] ^fa®fl:L/^i^y nyffiS: 6 5 ox: 

x-immim^M^-ttztizxy). ^^^i^unyn 
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[0029] 



>5rT F T$-^3Si-i,^ci6tc{i . i^m^co^mmmt [0035] 

ymifim<omizMLxmm^j:ij[^izmfi\^m-ox 10 a5*?:t-tf«j«?:giLTi^i<o^tgfii^y3yis$-/"« 

f & i: . 'i-^^)vm.^zw^<mm.^ij^^tixi z t xut . mum^m-z tizx*).mi <r>^mski^') 

t^^t 0 . ^smf,zmLmmMm^hff)x^ ayiR<o*ns->/- Ki: Lx^2<oimni^v oym 

Wk. -ot ');^U"/j^3;i-HiiE (vt h ) <7MT. ± [0036] :^m(om&'>v^ym<ommmizis 

^i,vN'7>y^. v-x-V]^^ ymmiSAmTi-hz v^T, n^'--y^BijtfOBinei^i<?5^^fBi^y3>ffi± 

[003 1] m2<7ymx'ii . mmzm i4umb± 20 mbximm.ifim 1 ^^jsfti^ u n yn^r^N-:?-- 

#<<r»,rB«(ig*«#*.ii53ii*. X- H fc LT s i y^L. ^^i!^--yy$tifcWimmxmm 1 to^fe 

vxTv>i,;tJ6, mmmz. i^mmik^zi&m^^o ¥Bi^uziym)mm±izm2ff)^jFMmi^*j ^yi^m 

y h a-jULX ^mik^y 'J 3 Z t f)<X'^ m-?>XoizLXhX\>\ 

5:V\ [0037] :mW)'mSii^ U 3 ylScTjjg^^r^i, 

[0032] ^sayirnxM . n 1 2 ( a ) [zyr^ti. 0 im^^^<^m^zn.Wimm- hXUt . mM:^ 

i^-Yb Lx^mnwzii^^xs■^ ^^ymim •thm±\,z%immi^')^ym^m^'thJM 

mmmioih^z^h. z(Dfztf). 012 (b) (cs^ t. mHimmi^')ziymizmMimbxmi(7) 

■txoiz. f^m=yv^ytms,i^v^ytifim^ ^m&i^^j^ymb-r^xmb. mmnommmzmi 

imm ( B*»^>Tc7)a5*) m^^ttx. n^an>^ u 3 1 <o§'mM,i^v^ymm-j.mt. nmhw. 1 <n$> 

ygp^i- (A~B) fci^-KfcLT^t^MfBxUnyS 30 |gfB->'J3yj^S:^tf««cO±lcm2i7)^Mi^'J3y 

^^•yu::iymimrai\:rrs,mz. if^i^m-^tzm zyv^ym^^i&^BitLxm2(7)m^Bi^u=iymt-t 

/l'^-<r)±/Hz X-oXi.iiy-Ytim<^'r>Xltr,t: S . 

0. *^^:gP:}i-3!i»'«$ill.i3^-ti*5*i9. i^-HCOM^ [0038 ] *?6Hg<7)»l^h^>'i^;^:5'«Oj^Ji;Ji^(i^ 
[00 33] m4fcJ:t^l^5<0*Sf{4. i/-KfcLT 2<0^!^&i^V^ymm\\ aUcOTOfflfcStLTSit 

@i^U3y|gSrSi(SB^Bfl:-r*l^. i^-KT-ajS^ifSB^Hi^ [003 9] 

v^ymtntmi^m¥f'^x!&^Lx'^<cr>x\ im] fi^m^^iitiim&mwinzmimsm 

-^-so^teai^'Ja^'(0S[6]^i$:SlJffll■tSi^^s*<^) •>'j::iymim&t, zix^:»mmi,zx*)mmi^^^ 

1. ^hiz. Asimm&X'^^y^bx\.^ifzi^. ^it. mm^i&]^i:LxmmmiziiLxmm.''j:ij{^ 

nondope0^ifeSvy3>'K*«J^«T^-f. TF ^=iel»Itt^0fi^o)tmlO^fefi>'U^^')S*<^#^><^S. 

[0034] *||Bfl{i. >Ii7)j:^:2:i^*8r*fi<Oi|jSS:jB ymtmUz^ {m. OSum) iZitKXm.^ 

ff)mmimmth bmzm^<^^^^ancr)m^^mmlx [ o o 4 o ] zcn'mKn^i^^ni^ nyiss: , Eitnttto 
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[0041] ^ff>mi:MLxmm^:^mmm 

[0042] j'<9--y'/m<^m i o^Mfai' 'j a y|g 
n^<n?).imhixx. mm.-nmm^^mm^'^^-^ 

[0043] 

[0044] (HMMl ) 0 1 ( i ) tc. *^MMt1# 

2 i . ')yij:Y-r^iitzv-y^^mi 
2Nfc Hl^^y^tSl 2N. i:/i<i-ifny*5H-T$3h. 
flV-:^mLl 2PbYly^ y^mi 2Pi^tim2 

lilOA<i^jig$ttT<r^S. y-bie^Ml 0i^±tc{i. 

2 i tm-ti>xoi'zy-hmmi i*' 

til.. $^>(;'^<7)_h(cv-;z,S^ii 4feJ;T/KU-Y>fl; 
lil4*<J^|i!;Stx. y-hfe^MlOfeJ;l^«|^lill 

1 sizm&^tit^^y^i^ hts-jvs^izuK^xv-xwi 

«12N, 1 2PfcJ:l^h-P'>fy®JSl 2N, 12Pi: 

[004 5] ^ig^vUny^gti. 02 (a) 

(b) tc^^J:d(c. SII2<Offl!lfflt=*fLTSEi:^ri6] 

^1 2 &mmm2izMLxmm::f7!^i3^9Si 

[004 6] Zil(,(DTFT\t. WFCOji oiZlX im 
•thZt1fiX'%h. 

[004 7] 01 (a) t^f i^tc, 

osna^rjgfig-ri,, cic7)gii2<^ai§ti, fs^sm 
1 mmi^ 'J 3 ym(^!mtiXi/m2msMi^ y 

tgii2fcmio^^a«i^y3yiig3i7)Mj»*5J:i^ii2 
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con^aW'^v^ymacofmtmumtxh^b. s 
'jnyMso^fea^bT&tS;'?. miiomik'^'J^y 

m4(r>/'<^--yV^i\.fiiSmt: i^-Vb LXm2ffii^ 
a^H®x'J3>'K8cO#^B^fff[:*ieiSA>^,X'S)&. t 
ft. gHI2O»S{45 0-5 0 0nmgJgffcl.<0*<S 
4LV\ ^:ix(4. KJi*<5 0 0nm^S;tl.^^^i^U 
3y|^iSrTFT<?Df-^^;l^J^l 2 i tUTfflv^^ty 
10 -9^mm\liL. m-ifi5 O n m*SrrftS fc^^M 

*«U'5rv^*»^>fj)i.. :i<r>mmx-\i. sii2«aE$ 

^lOOnmtCj^^L;^.:. 

[0048] <jCte, mi (b) tCS^fi^fc, LPCV 

D at J: "9 2 c7)gg $ t mm.<^mm<o^ i cd^^sm 
mm:^^b uzm^izit^xmm^tyu^ 

KUL^X'^. *l&BB^0i^jt:^^^J;^^(i~3//IniiLh^0 
20 ^U-f y^M^mX' ^ h . JtS^aSJi 4 0 0-550 

x:imtL\,\ mu^m-thbimimzt.-f. ^-t 

v\ ::«0SIMW|-C{4. wmiST^bVriSxiVi^iSx^Wi 
\K fflSSOOX;. E::fj2 5PaT'Jl;?il 0 0nm<0^^ 

[0049] iOSSl<7)^N^i^'j3>-JK3S-N2#H 
SIT, lilfflMS{l:fttJ:'5T--/l'fC, IlKO^JSa 
MJ3y)i4tf'S). ::<7)Njr-WK46 00-70 

30 ^bS^'je^-o-f, i^•t^*tigfH^I:aig^4j$<<i:l>A<^5<^ 
«)tf418~24h*5a4Lv^. dOHJSMTJi. 6 0 
0 X:? 2 4 h <OT--;U^ff o . ^^^fAt<rm.(r>r~ 
-}V&b\^X\i. x^vvi^-if-, Ar-f:t>'l/— 9* 

40 ^^H^ai^';ayjS4*«fiit:S-rs. 

[0050]^V>T. 01 (c) t^Srtidfc. micO 
^Jg^v'j3>^4±lC*gigkK5^ttaL, 01 (d) 
(C^-r J: 5 (C. Ig 1 cO^S^x 3 ^1^4 i: ffi^JSS h 

m^b^mmimLx^'<:$'--yi/ti, 

X\ mKOmSii^Vziymii. gHI*»^>3;um8 

mtmub^mma. fm<r>mx2-^4m&. m 

\SiX2Mm. S(i!lT'4//maLTn'^'--y/5-tf-5 
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^m&i^U 3 yM4«OJ:Bo*>(i>c;)fiit:fr|6j<^aei6jtt«0^ 2 i 1 5r5 , 

lR5S:CVDa(cJ:0«l«L/>:, 1". 

[00511 -ec^Si, 01 (e) fcjp-rj:^fc:. [005 51 y-M^ffil OiiJit^/llBI^iSi 

^^BSi^'j3yM8$-itSt-|.. m^mmicni^a K1 3(C3>'^';7h*-/l^Srjg^L. -?-<7)JtfcA 1 ^tc 

^i.^^lmmi^o^ym3b^Rtm^xm^loo lo y-x<s«i2PfcJ:t;fKU'fy^«i2Pi:il^tc 
[oo5 2]mz.m{f)iZ7iki-^oiz.fm2i [oose] (siifc^2) 03 (j ) ^nis^mt 

^tf^a£0m2O^N^BfixUai^l82:x-yf-y^^-t ^>iii.TFTiOSfffl0$:Srr, ::n^>OTFTJi. gH 
S. ggv^T. c:«o®2^^ffBMi^';3y|g8iSr, Sll<o l 7im^^tLtdm^mRl ecoiaSlJfc. ■f^^t./u® 

V- U 3 4 c7)Saj t J^clMffiiS- - K i: t T N2 IS 2 6 i t 'J f--7'§ V -:^IS1S 2 6 N t H 

JSamT, HfflifeMlffitcJ: 'OT--J\^tX. V^2<r>^ 'fyffliS2 6NtSr*-r6^20^SSfiv'Jayffi2 

^av"J=fVK9 t-rs. ±j*«J:'3J=IS2<0|^a®i' 2. feJ:l/f-^:^yl^iS27 i t;Knv*JH-r$*l;^: 

Unylis^x-yf-y^-tStOliOTcoaO Tib's., x V-xmi^27 P bVU-( ymm27 P bi:^-thm2 

UnyjgSti, -^-h-W^JrStff^ El6lOiiiii3^rV^ 20 mm4it)m^^ixX\'^h. y~hmm24(r>±iz 

m2cn§'m^B>'U=iym9i;fi^m-S, b^^JhtL. ^(OfS. li. ^^:^fUmm 6 i , 2 7 i i:*t|6l-tS i ^ 1=^- 

^jSS-Cfi!!iOgP*(cJ>i '?^V^^i5:■^i!5:V\ -:^r. bmSg2 5**}^Sg$n. -^c7)±$rS-:'TJiSje»ffi2 8 

xy^y/L^^^ii, ^lil5O±c^ll2<0^^SSv' *<m$nTv^|., §^,tc-5-0±ty-;^SfiS2 9i>J: 

Vaym8<^m&mi'. mcomo^MSxUnyffi t^HWy«ffi2 9*«Jgt£$<t. y-hiieMSK2 5fcJ: 

40^1!S:${t«.^J:'5:<. KII2(7)fiJW*>J^,<7)xt^ t^'«^^)a2 8^cJeJS§^^/v:3y^'^ h*-;Hl53 0 

hi)^t>X'ht. C:«0TX-/U^fHilllO^Na®v'U3 2 6N. 27Pt«Sl«tC^$nTV^|,. 

yMstn^cso^H^^-a^Lv^, :i<7mmmx\i. eo [0057] ^fea>'';3yjK2 2{i. 123 (f)tjj: 

O-CT'2 4 hcOT--;H:ff-:.;t, ^^MO|S<7)T- 1X03 ( g ) IC^-fJ; 9(2. SUl 7c7)liIffl(Cj^LT* 
-/WSfcLTti. x^^fvvl^-if-. Ar>f^yi/-f 30 a^r:^l*]lcEl6j14*«filo^c1it<BTtSfifl^;gSilT^^5. 

-^S:fflv^;tu— !f-T--;K>Aoy>'9yTcoJlia!l f-v*/Ma«2 6 i *5J:t^2 7 Hi. gill 70ffl!nBfc: 

'j3y)l4<^SiaiL.JtfflJH ( j^-K) tISItffiloltt&jt [00581 Ziih<^TFT\i. mTi^J: 0 fcfC^Sf 

-:>-c«l:tri^(cxh-^dfv^;Pfig^tS. -3^0. 02 t-t<ibti^x-%h. 
( a ) fcj:l/|12 ( b ) t,ZmtX 0 (C. msEgSSW^ria] [ 0 0 5 9 1 ff. 123 ( a ) t^fJ: ^ \z. 

(l5ll2i7)fi!|jB{cJtfLT*E=5:^ri6]) icMfB^W^^E ^^:SfeMitt«1Sl eSrx-y^yiJ^-rSittiO^H 

L^V^::*jS@ (~1 0A{inm±) <0S2iO^teftvl>3 ii^fiMfc'f^ Xifi3 Oumx 1 0 OAtmcOIHgBSrj^^L 

>'M9*<#^>^l.S. riOOnmiOSUl 7^igltl.. ic7)KI| 1 7c7)g^$ 
[00 5 31 ggv^T. 01 (s) K:.T^-rj:^ir, ||2i0 40 l^t?llli:|5I«fc:f*irfsmicO^Wa«i^Uay|g 

^»ai'y3yJS9S:ft«l:>''«:5'--y^<L, 1 8ijJ:lXIS2c^Mi«vy3>'li82 lOjRfftRgS 
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ABSTRACT: 

PURPOSE: To manufacture a TRFT almost free of crystalline grain boundary in 
the current path in a channel region with excellent reproducibility by 
controlling the position of crystalline grain boundary on an insulating 
substrate as well as arranging the orientation degree of individual crystalline 
grains to form polycrystalline silicon film in large grain diameter. 

CONSTITUTION: The first polycrystalline silicon film 4 arranged with 
orientation degree in the vertical direction to the stepped part side 7 is 
obtained by forming the first amorphous silicon 3 film on an insulating 
substrate 1 formed of a stepped part 2 to be heat-treated. Next, the whole 
surface is patterned leaving the region containing the part above the stepped 
part 2. Next, the second amorphous silicon film 8 is formed on the pattern and 
the first polycrystalline silicon film 4 is used as a seed to solid crystallize 
so that the orientation degree and the position of crystalline grain boundary 
controlling the second polycrystalline silicon film 9 may be formed. Finally, 
when a channel region 121 formed making the vertical direction to the side of 
the stepped part 2, a current path may be coincide with the epitaxial growing 
direction. 
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